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The Tevatron Run Il

Tevatron upgrade (1996-2001):
Energy upgrade:
1.8 > 1.96 TeV
Increased N(bunches):
6 X6 —> 36 x36
Improved p production
Main injector, target
Improved p production
Main injector
Run Il expectations:
Started March 1st, 2001
Expected luminosity
— > 200 pb~1 (delivered) Oct. 2003
— 2 fb~1 by 2005
— > 8 fb~' by start of LHC
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CDF and D@ status: Run Il > Run |
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CDF since June 2001
Delivered ~ 300 pb-1
Recorded ~ 230 pb-1
Summer 2003 prelim.
results ~ 140 pb-!

Run Il Integrated Luminosity

_ 19 April 2002 - 26 July 2003

75% Average Efficiency
86% Current Efficiency
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Recorded ~ 180 pb-1
Summer 2003 prelim.
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D& Dijet cross section from D@

- probe of 1
- QCD
- proton structure at large x
- hunting for resonances
- quark compositeness

NLO QCD (JETRAD) - CTEQ®6
cone R=0.7, wmm_o =1.3

He =g =05ET™

do/dM, [nb/GeV]

10
- data sample: 10°
- 34.1 —u_uh_ 10”7

- primary vertex: 10°F at\'s = 1.8TeV
- 1Z.1<50 cm 10”E — at\s = 1.96TeV

- ZMM =53 L T %8. 000 1200 1200
- selection & sample definition: M,, [GeV]
cone jets (R =0.7)

I, <0.5

2_2 =2

jet quality cuts

twice the o at 1.96 TeV

cone
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D5

[ Jet o= mﬁ_.u_wﬂ -0
article
P RS
Offset (0):

- energy not asspciated with
hard interaction (U noise,
previous events, additional pp
interaction)

Response (R,,):
- calorimeter response to jet
- EM part calibrated on
Z — ee mass peak
- measured from E; balance in
v+jet events
Showering (S):

- losses due to showering out
of jet cone
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D> Observed cross section

- calculated by

&q - 2N<N§N VA QS\N%E@QQ\.
dM ,, L-AM,, E 5
- cut efficiencies
- estimated from data w . i ﬁ cone R=0.7, |n | < 0.5
: - T o 7 S :
- Jet m_:m__E. ~97% 5 F +++ — Runll, L=34 pb "~
* cross section \%o I NLO CTEQ6, R, =1.3
- with total error = %L ++ max
) i o 10 E .._.. Me=upg =05 E;
- luminosity error : ++
- additional 10% 10F
- fully correlated bin-to-bin  ,°[
and not shown F
- compare to NLO theory 10 =
- CTEQ6M pdf 07k #
- =1. E DI Run Il preliminar A
mmmv d w »_AU|m I_ | _ | 1 | _ | _U_ _ | | | _ & | I _ 1 | 1 _ | 1 | _

200 400 600 800 1000 1200 1400
M,, [GeV]
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Comparison to theory

N

—
3

—

©
O

(data - theory)/theory
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NLO QCD
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NLO QCD
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MRST2001

DY Run Il preliminary

DY Run Il preliminary
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agrees within uncertainties
error on luminosity not shown (10%)

main uncert.: jet energy scale, P; resolution, jet quality
dominated by jet energy scale error

150 to 160 GeV:
- 800 to 1400 GeV:
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Dijet cross section from CDF
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u = (%)) =
resonances in 2-jets mass S10" .
o E o
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. = = . 10
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DE) Inclusive jet cross section from D@

Inclusive Jet Cross Section

£

- data sample:

=10
- 1 = F D@ Runll Data, L, =34 pb’
34.1 —u_u M i unll Data, L p
- Nq\_uqz <0.7 Z10E —NLO CTEQ6M, R =13, p =y, = =
. . 2 | e 2
- primary vertex: S10°L
- 12,1 <50 cm a f
L®)
- Ny >4 Pl 3 Cone Algorithm
- selection & sample definition: 2 | R, =0.7
- cone jets (R, =0.7)
=1
. 10 |
_3_2_ <0.5 m In|<0.5
- 60 < Py < 560 GeV 10
- DO Run Il preliminary :
. il FETYNRRE ANRSE FERT SRR ARN Tl SENTIE ST I
calculated by 10 =100 150 200 250 300 350 400 450 500 550
Jet Transverse Momentum [GeV / c]
do — N, event . QSQSQ:\ * Egff estimated from data
dp, L-Ap, E oy - theory: CTEQ6M pdf

- data points: only stat. errors
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DO Comparison to theory

Data / Theory

Inclusive Jet Cross Section Inclusive Jet Cross Section
N S0l
2.5 2.5
- D@ Run Il preliminary m - D@ Run Il preliminary
i F |
ol NLO QCD m ol NLO QCD
i (JETRAD) a i (JETRAD)
! CTEQ6M ! MRST2001
1.5 1.5~
H m.q._.:mx H m.q._.:mx
i _Nwwvu._.w. Hg = Hg = o i _Mwwvu._.w. Hg = Hg = o
1 liodt..itq!:v: 1 eee® oo
H * QM|m| m .Wllmlw — u.. * Q:Qo.m..murw* m * .|T —
.3 iy — .3 .”’J/\_JJJ|_|—J —
I___—__________________________________________ I___—__________________________________________
0™"300 150 200 250 300 350 400 .__wo m._uo mwo 0™"300 150 200 250 300 350 400 .__wo m._uo mmo
Jet Transverse Momentum [GeV / c] Jet Transverse Momentum [GeV / c]

agrees within uncertainties
error on luminosity not shown (10%)
main uncert.: jet energy scale, P; resolution, jet quality
- dominated by jet energy scale error
- ~9% for central jets, Pr <200 GeV
- reduced statistics, extrapolation to higher P;
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d’c /dE,.dn (nb/GeV)

larger data sample:
177 pb~!

selection & sample definition:

Inclusive jet cross section from CDF

N

-
o o

dE_dn (nb/GeV)

CDF Run Il Preliminary
Integrated L = 177 pb™
0.1 <Inp,l < 0.7

JetClu Cone R=0.7

- cone jets (R, =0.7) 10
510”
- 0.1<In,l<0.7 . L Uncorrected
overal energy scale normalized to Run | o
(with 5 = 3% correction factor) e
reapply p;-dependent systematics from |« E . wois0tey s
7 —a—  Run Il (\s = 1.96 TeV)
Run 10 Vs i
i i i -8 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1
Preliminary cross section 10
0 100 200 300 400 500 600
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CDF Run Il Preliminary w M.M WH Integrated L = 177 pb™ ~ Hm
:iﬂ. Integrated L = 177 pb™ E 1.8 o01< Mpetd < 0.7 =
v, JetClu Cone R= 0.7 m 1.6E-  JetClu Cone R = 0.7 * + =
e E 1.4F =
Uncorrected s 12 =
K- . ——0.1<Inp,l<0.7 s 1E =
%, tiate, e 07<In,,l<14 © 0.8 —
q<< -nn . T4 <ing,l<21 ml _ _ _ _ _ -
<<< " u ., ——21<lIn,, /<28 W 4.5 B CDFRunllData, V5=1.96TeV
v " s m w.M _H_ Systematic Uncertainty
Yy - ¢ m 3 NLO pQCD Uncertainty (CTEQ 6.1)
i - . m 2.5
¥ t 2 d.m . ___ 1
1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1 _ 1 m ow M
0 100 200 300 .poo 500 600 0 :_uo Mmo wa_uo ﬁ_uo ma_uo 600
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- compare E; of cone and matched k; jets:
- chose cone jet
find correponding kT jet
(matching req. AR < 0.1)
- compare inclusive jet cross sections
- data sample:
- 88 pb~1(Run | data)
Vs =1.8 TeV
- D=1.0:
- within 1% same NLO cross section m.)g
cone with R = 0.7

P, (KT)-E (cone) GeV

cone _ 0.6

- up to 4-7 GeV higher p; in k; jets Sos

om‘

* main uncertainties:
jet energy scale
luminosity

- reasonable agreement, marginal at low p, ¢

+ data corrected to particle level buttheory ™
is NLO at parton level -

0
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k; and cone jets at DO
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kr and cone jets at CDF

CDF Run i Preliminary _

. 2r —
compare E; of cone and matched k; jets: £ | | E
- AE(cone - kT) vs E;(cone) 0F AEr = Er**(R=0.7)-E7 “(D=1.0) 3
S -1 — A R (JetClu-Kiclus) <0.1 =
Q - -
o il 4
data sample: = E
; -1 w3 E
82 _Q_U = -4 mlnﬁﬂa@awnn_nnun 5 * + =
. XE;<1.96 TeV o ELALY E
- primary vix: IZ .| <60 cm 6 =
700200 300 400 _mﬁ_m__g“_:_am_mﬁ_xw
ev

D=0.7: R CDF Run Il Preliminary !

. . L L L L L B B ]
- small differences to cone _m_“ - AE, = EX“(R=0.7)-E5“**(D=0.7) .
A_Moo:w = Q.Nv. ._.mml A R (JetClu-Ktclus) <0.1 Im
D = 1.0: s i * =
. . . S ]
- up to 4-5 GeV higher E; in k; jets = ¢5F * =
wor b + h ]
,,/AW OI _un_ur__ua rl .
- s % m
-0.5— * —
A" 60200 300 400 500 600
EX ! (Gev)
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' ky and cone jets: inclusive jet cross sect.

- Large difference between D = 0.7
and D=1.0

- Different shape at low E;

- Long term goal

- measure jet cross section
using the Run Il jet algorithms

- derive jet energy correction
- stufy jet fragmentation

- study energy contributions
from underlying event
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Conclusion

- preliminary results on the central inclusive jet p; and dijet mass
spectra:
- Run Il dataset larger than Run |
- measured cross sections agree with predictions from NLO QCD
over 7 orders of magnitude
- dominant systematic uncertainty: calorimeter jet energy scale

- prospects for Run li:
- extend the measurements to the forward region

— sensitivity to high x gluon
- higher statisicts, reduced systematics

- O mesuruments
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